INTRODUCTION {#sec1-1}
============

Obturator hernias (OH) account for a rare presentation to the surgeon and their incidence is 0.073%, usually diagnosed as a cause of bowel obstruction or perforation.\[[@ref1]\] Their diagnosis is usually a challenge in both acute and elective settings. The incidence is higher in females with a ratio of 6 : 1, usually in the elderly group of age higher than 70 years; henceforth, the nickname 'tiny old lady hernia'. Usually, there is no preoperative diagnosis and the hernia can be identified at the time of the operation (usually a laparotomy), reduced, defect repaired directly or with mesh and the bowel assessed for resection or not.\[[@ref2]\] This carries the morbidity and mortality associated with a laparotomy for bowel obstruction. Recently, there have been a few case reports in literature advocating the use of laparoscopy of the above treatment of the OH, with the first report coming from Germany.\[[@ref3]\] This modality can be used especially for non-acute presentations with the benefits of laparoscopic surgery, especially in decrease of hospital stay and faster return to normal activities.

We have searched the literature for these case reports as a systematic review and we pooled the data to assess the safety and feasibility of the laparoscopic approach to treat this rare condition in both acute and elective settings.

MATERIALS AND METHODS {#sec1-2}
=====================

A systematic literature review was done using PubMed, Ovid, Google Scholar, Embase and Cochrane collaboration using the words obturator hernia and laparoscopic as mesh words with restrictions on the year of publication after 1991 to December 2009. The 'related articles' function was used in PubMed to broaden the search, and all titles, abstracts, studies and citations scanned were reviewed. Then, the references of the articles found were also searched manually. Sixty eight articles in total were found.

The inclusion criteria were all published articles reporting on the results of laparoscopic management of OH, even if it is a part of an open series. No restrictions on type of study were made. The manuscript should report on a case or case series of patients who had presented with acute or chronic, strangulated, incarcerated or irreducible OH, or asymptomatic OH that were managed on an elective or emergency setting using a laparoscopic approach. Manuscripts reporting on the open approach, paediatric hernias and laparoscopic approach for other types of hernias were excluded. From the 68 articles, only 17 articles fit our criteria, reporting on 28 laparoscopic cases of OH repair.\[[@ref4]--[@ref20]\]

RESULTS {#sec1-3}
=======

The pooled data were that of 28 patients. The elective presentation was 20 out of 28 (71%). The female to male ratio was 5.3 : 1. The weighted average age was 53.2 years and when available in the text, the weighted average weight was 55.3 kg with a range of 32 to 82 kg. The weighted average operative time when available in text was 50.6 minutes. Ileus ranged from 2 hours to 4 days after the operation, excluding the operations that necessitated bowel resection. Hospital stay had a weighted average of 1.44 days when the length of stay was mentioned in text. In all the series, there is one report of a complication (3.5%) which was a wound infection after a laparoscopic-assisted bowel resection of non-viable bowel that was complicated by a wound infection treated conservatively by dressing changes for 29 days.\[[@ref14]\] There were two conversions (7.0%) for bowel resections in the series after laparoscopic assistance that diagnosed ischemic bowel.

There were eight transabdominal preperitoneal (TAPP) mesh repairs, 15 totally extraperitoneal (TEP) mesh repairs, four direct repairs by stapling or suturing and one intraperitoneal plug repair. [Table 1](#T1){ref-type="table"} summarises all the above results.
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DISCUSSION {#sec1-4}
==========

OH are not a common presentation. However, with the advent of computed tomography (CT) technology, this condition is being diagnosed more frequently, especially in the younger population.\[[@ref21]\] The acute presentation is that of intestinal obstruction or bowel ischemia and perforation, which is associated with the highest morbidity rate amongst all abdominal wall hernias ranging between 13 and 40%.\[[@ref4]\] On the other hand, its elective presentation is that of a reducible lump in the medial upper thigh (or during pelvic or rectal examination) associated with the presence of the Howship-Romberg sign, where the patient complains of medial thigh and hip pain, exacerbated by the adduction and medial rotation of the thigh and relieved by the flexion. This is found in 15 to 50% of presentations and should raise the physicians' index of suspicion.\[[@ref23]\]

The classic surgical approach remains open surgery in order to reduce the hernia, fix the defect and resect any bowel that is deemed non-viable. There is a high incidence of necrotic bowel with this kind of hernia because of the presence of small defects which often lead to strangulation.\[[@ref2]\]

With the advent of laparoscopy and the evolution of surgical techniques, there have been reports and case series of strangulated inguinal and spigelian hernias treated with the laparoscopic approach with safe and feasible results.\[[@ref24]\] However, the laparoscopic approach to this condition is not widely accepted due to the acute presentation along with the usually significant comorbidities of this group of patients. Nonetheless, in recent literature, there have been some sporadic reports of this approach for OH. We have performed a systematic review of these reports to assess the feasibility of this approach, along with its safety in treating this condition.

The incidence of this presentation, as the literature reports, is higher in females than in males with a ratio of 6 : 1; similarly, this review points out to a ratio of 5.3 : 1. This can be explained by the larger pelvis in females, henceforth more space for the foramina to form defects.\[[@ref21]\] The age of the presentation is reported in the literature as average of 70 years; however, this review reports an average of 53.2 years and this may be explained by the pooling of emergency presentations with elective ones, which are more frequently diagnosed these days with the advent of CT and magnetic resonance imaging (MRI) scanning of the pelvis for non-specific neuralgias of the lower extremities in younger patients.\[[@ref13]\]

Patients are well known to be of low weight which adds to the possibility of the defects appearing in the pelvis, since emaciated patients lose their pelvic muscle mass allowing for defects to occur. This review has an average weight of patient at presentation of 55.3 kg with an extreme range of 32 to 82 kg. This might also be explained by the above cause of the recent use of CT scanning in elective presentations of healthy and overweight patients.

We can notice from the above results that the majority of the cases (71%) treated successfully with the laparoscopic approach were elective cases diagnosed preoperatively by CT scanning\[[@ref6][@ref10][@ref16]\] or an incidental finding during laparoscopy for other conditions or hernias.\[[@ref7][@ref9][@ref18]\] This is expected since the technique follows the same principles as for an inguinal hernia repair with a mesh. The minority emergency cases (29%) were treated laparoscopically by reducing the segment of bowel using gentle traction on the efferent limb of the bowel coming out of the defect and then a traditional TAPP approach as per repairing an inguinal hernia. In this acute presentation, the TAPP approach is a must to assess the bowel segment viability after the repair. If TEP was used for acute presentations, then the bowel cannot be assessed, since there is no direct visualisation of the bowel segment in TEP approach but only a visualisation of the sac as it reduces from the defect back into the abdomen.

There were six reports out of eight warranting TAPP for emergency presentations in this review; all the TEP repairs were those of elective cases. If the segment was non-viable, then a laparoscopic-assisted resection and anastomosis is done extracorporeally.\[[@ref11][@ref14]\] This is probably better to decrease contamination in the abdominal cavity and reduce the chances of mesh infection. As for the complications, there is a wound infection associated with bowel resection from the umbilical camera port wound and that has been treated conservatively with no report of concomitant mesh infection in that case.\[[@ref14]\] Although Shapiro *et al*. reported 29 days of treatment for that infection, still it is a superficial infection and more likely to occur with bowel resection than with cases with no resection performed.\[[@ref14]\]

There are too many techniques described in the literature for the repair of this type of hernia and these include fascial and muscular flaps, peritoneal covering, omental fat plugs, ovary, uterus and round ligament coverage and most recently prosthetic material.\[[@ref25]\] When using a laparoscopic approach, most surgeons find it easier to use a mesh as per repairing inguinal hernias laparoscopically. This review supports this as there has been 25 repairs out of the 28 using mesh TAPP, TEPP or even plug; and three repairs primarily with staple or intra-abdominal suturing. There is no adequate data or long follow-up to see the effect of each modality on recurrence rates. All the above claim no recurrences in their patients after a median follow-up of one year.

The present authors' group had conducted a similar study on the feasibility of the laparoscopic approach for strangulated inguinal hernias; we can compare the results with those findings.\[[@ref24]\] This review points out that the average operating time for using the laparoscopic approach for the strangulated/incarcerated OH is less than that for inguinal hernias (50.6 vs 61.3 minutes). The conversion rate is 7% in OH repair as compared to 1.8% in the repair of strangulated inguinal hernias laparoscopically; this might be explained by the fact that OH are of narrower defect size and are more prone for strangulation, and hence the need for a conversion for bowel resection and anastomosis.\[[@ref24]\] Hospital stay is less with OH (1.44 days) as compared to inguinal hernia repair (3.8 days), when comparing the laparoscopic approach.\[[@ref24]\] Complication rate is also better in OH repair than with the use of this approach for strangulated inguinal hernia repair (3.5% vs 10.4%).\[[@ref24]\]

CONCLUSION {#sec1-5}
==========

The above systematic review demonstrates the feasibility of the laparoscopic repair for OH with reasonable and safe results. The use of this technique is best judged by the operating surgeon and the condition of the patient at the time of the operation. It also depends on the surgeon\'s expertise in the use of laparoscopy to handle dilated bowel without causing any iatrogenic injury.
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